One-dimensional Antiferromagnets, Linear Chain Structures C16H18N2 • 2 C12H4N4, C40H26N10, M r -646.7, crystallizes in space group P1 with a = 6.843(2), 6 = 7.845(3), c = 16.208(7) A, a = 84.59(3), 0 = 81.63(3), y = 75.75(3)°, V = 832.9 Ä 3 , Z = 1, d c = 1.29 Mgm" 3 . Final weighted R = 0.107 based on 2894 reflections. The structure consists of stacks of TCNQ 7i-dimers with interplanar distances of 3.25(1) A within a dimer and 3.54(1) A between dimers. The phenazine species do not form stacks and show no electronic interaction with adjacent E 2 P or TCNQ molecules.
The solid charge transfer (CT) complexes of alkylated phenazines and 5,10-dihydrophenazines as donors (D) and with TCNQ and its derivatives as acceptors (A) are convenient model compounds for developing accurate determinations of the ionicity in structurally closely related solids [1] [2] [3] . The ground state ionicity in mixed stacks or the degree of partial charge transfer in segregated stacked structures are crucial for understanding the physical properties of rc-radical solids. A prerequisite for interpreting the obtained physical data on the other hand is the detailed knowledge of the molecular packing arrangement of the constituents in the solid. In order to unravel the physical consequences of structural alterations, we recently elucidated the structures of different CT complexes with 5,10-Dihydro-5,10-diethylphenazine (E2P) as a donor [4] .
As a part of these efforts we here report the structure of E2P (TCNQ)2 which -to our best knowledgeis the first complete X-ray structure of a 1:2 "complex" TCNQ salt with a phenazine derivative as a donor.
Experimental

1.
Chemical preparations E2P was prepared as described earlier [5] . Crystals of E2P (TCNQ)2 were obtained as an "impurity" during the preparation of E 2 P-TCNQ [6] . Mixing hot acetonitrile solutions of equimolar amounts of neutral E2P and neutral TCNQ yields after slow cooling (in a Dewar flask) to room temperature thin black needles of E2P-TCNQ. By inspecting the sample (through a microscope) one finds as a minor by-product small but compact black prisms of E 2 P (TCNQ)2 which were used for the X-ray investigations.
X-ray
investigations Lattice parameters were calculated from an orientation matrix derived from the setting angles of 25 reflections centered on a diffractometer (Syntex R 3, monochromatic MoK a radiation). Data collection (0-2 6 scans background-peak-background, 26 max = 50°) yielded 2894 independent observed reflections with I > 0. As the compound contains only light elements, no absorption correction was applied (,« = 0.075 mm -1 ). Calculations were carried out on a NOVA 3 computer with the SHELXTL system [7] , plots were drawn by ORTEP [8] .
Structure Solution and refinement
The structure was solved by direct methods. During the process of the solution of the structure we had the impression that the structure should be acentric, and we solved it in space group PI. Using 1513 reflections with I>2.5cr(I), calculated positions for the ring H atoms, and isotropic temperature factors, weighted.ß was 0.10. (The adopted weighting scheme is w=l/a 2 (F).) The molecules had rather irregular shapes, and there was an unusual large scattering in bond distances and angles. This lead us to consider space group PT, which was also made likely by the fact that the vector from the center of gravity of the E 2 P molecule to the midpoint between the two TCNQ molecules corresponded to a vector between two inversion centers in PT. Therefore, we resumed refinement in PT, and used all the 2894 reflections with I > 0 to improve the parameter to data ratio. Yet difficulties arose (as in the acentric trial) with the ethyl group, where the methylene C(7) shifted to a position resulting in unreasonable bond distances and angles. This might be a sign of disorder in the ethyl group, contributing (2) 7036 (9) 8105 (8) 10613 (4) 79(4) C (3) 6895 (10) 6755 (9) 10191 (4) 80(4) C (4) 8122 (10) 6329 (8) 9451 (4) 80(4) C (5) 9613 (9) 7246 (8) 9107 (4) 73(3) C (6) 9826 (8) 8603 (7) 9550 (3) 62(3) C (7) 7927 10401 11730 127(3) C (8) 6103 (13) 1690 (10) 1631 (5) 142(3) C (9) 8101 (7) -49 (6) 6871 (3) 46(3) C (10) 7593 (7) 2397 (6) 7735 (3) 57(3) C(ll) 7765 (7) 1832 (6) 6907 (3) 43 (2) C (12) 7620 (7) 2948 (6) 6205 (3) 42(2) C (13) 7849 (7) 2300 (6) 5382 (3) 40 (2) C (14) 7710 (7) 3374 (6) 4686 (3) 45(3) C (15) 7389 (6) 5242 (6) 4729 (3) 39 (2) C (16) 7151 (7) 5892 (6) 5538 (3) 47(3) C (17) 7300 (7) 4813 (6) 6243 (3) 45 (3) C (18) 7265 (7) 6347 (6) 3998 (3) 45(3) C (19) 7490 (8) 5731 (6) 3195 (3) 56(3) C (20) 6964 (7) 8284 (7) 4010 (3) 64(3) N(l)
8787 (8) 10414 (7) 10746 (3) 87(3) N (2) 8373 (7) -1551 (5) 6863 (3) 71(3) N (3) 7459 (8) 2851 (6) 8385 (3) 80(3) N (4) 7628 (7) 5253 (6) 2532 (3) 89(3) N (5) 6739 (8) 9744 (5) 4027 (3) 58 (3) H (2) 589 (8) 856 (7) 1144 (3) 161(16) H (3) 596 (8) 602 (6) 1036 (3) 124(15) H (4) 818 (8) 542 (7) 896 (4) 154(16) H (5) 1071 (8) 669 (7) 840 ( (2) 91 (5) to the high R factor. The atom was therefore fixed at the position where it appeared on a difference Fourier map, and only its temperature factor was varied. Consequently, in Table I and Fig. 1 
Description of the Structure
Atomic coordinates are listed in Table I . The compound is a 1:2 complex salt, so the asymmetric unit consists of half a E 2 P ion centered at the origin, and a TCNQ species at a general position. Fig. 1  and 2 show the E2P and the TCNQ species with bond distances and angles. Fig. 2 . The TCNQ species with numbering scheme, bond distances and angles. 20% ellipsoids.
The ring system of the E2P is planar, the maximum deviation of a ring atom from a least squares plane through the three condensed rings is 0.023 Ä. The TCNQ species is planar, too, and the maximum deviation of an atom from the least squares plane is 0.037 Ä. If separate planes are calculated through the two terminal C(CN)2 groups (plane 1 and 2) and through the central quinoid part (plane 3), the dihedral angles are insignificantly different from zero: 1 and 2: 1.7°, 1 and 3: 0.7°, 2 and 3: 1.5°. The angle between the planes through E2P and TCNQ is 52.4°. The two TCNQ species in the unit cell, related by the inversion center at 1/2, 1/2, 1/2, form jr-dimers with an interplanar distance of 3.25(1) Ä and the characteristic ring -external bond overlap shown in Fig. 3 . The dimers are arranged in stacks parallel to a, the interplanar distance between molecules of different dimers is 3.54(1) Ä, the overlap pattern is shown in Fig. 4 . The stacks are flanked on two sides by the E 2 P radical cations, which have no electronic interactions with each other or with the TCNQ moieties. The overall arrangement is illustrated in Fig. 5 , a projection of two unit cells perpendicular to the ac plane.
The composition of the compound and the symmetry conditions imply that the TCNQ species X xz plane.
carry, on an average, half a negative charge each, because the non-interacting E2P + units have to carry an integer charge. Applying the criterion of bond lengths outlined by Flandrois and Chasseau [9] results in a charge of about 0.2. But due to the large differences in equivalent exocyclic C-C bonds this value must be taken with care.
Conclusions
The missing interactions between the E 2 P+ cations and the pronounced "dimerization" in the TCNQ 0 -5-chains indicate low electrical conductivity of the solid but possibly interesting magnetic properties. In this respect the situation is quite similar to the only so far known "complex" salt of a phenazine with TCNQ, (NMP) 2 (TCNQ) 3 , in which a trimerization of the TCNQ units occurs [10] . Assuming a full positive charge on the E2P + cations (as is reasonable on the basis of the structural results) the TCNQ 0 -5-units are held together by a "one-electron" bond which possibly can be excited at higher temperature. On the other hand appreciable electronic interactions between the unpaired electrons on the dimers could occur at lower temperatures.
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